Single Molecule Tracking and Localization of Mitochondrial Protein Complexes in Live Cells.
Mitochondria are the power plant of most non-green eukaryotic cells. An understanding of their function and regulation is only possible with the knowledge of the spatiotemporal dynamics of their proteins. Mitochondrial membrane proteins involved in diverse functions like protein import, cell respiration, metabolite transport, and mitochondrial morphology are mobile within membranes. Here, we provide a protocol for a superresolution fluorescence microscopy technique named tracking and localization microscopy (TALM) that allows for localization and diffusion analysis of single mitochondrial membrane proteins in situ in cell cultures. This noninvasive imaging technique is a useful tool to reveal the spatiotemporal organization of proteins in diverse mitochondrial membrane compartments in living cells. Proteins of interest are tagged with the HaloTag® and specifically labeled with functionalized rhodamine dyes. The method profits from low abundance of proteins and therefore works better with substoichiometric labeling of HaloTag®-tagged proteins. In particular, the use of photostable bright rhodamine dyes enables the specific tagging and localization of single molecules with a calculated precision below 20 nm and the recording of single trajectories.